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presuming device M4 presumes a degree of emergency in
the driver’s braking will, and the automatic braking device
M2 generates the braking force corresponding to the degree
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This enables a smooth switch-over from the avoidance of the
contact by the automatic braking operation to the avoidance
of the contact by the driver’s braking operation, and a high
braking force assisted by the automatic braking operation
can be generated to effectively avoid the contact.
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BRAKING CONTROL SYSTEM FOR
VEHICLE

FIELD OF THE INVENTION

The present invention relates to a braking control system
for a vehicle, 1n which a braking device 1s automatically
operated, based on a relative positional relationship between
the vehicle and an object detected by an object detecting
device such as a laser radar to thereby avoid contact of the
vehicle with the object.

BACKGROUND ART

Such a braking control system for a vehicle 1s already
known, for example, in Japanese Patent Application Laid-
open No. 6-298022. This braking control system 1s designed
so that when the contact of the vehicle with the object can
be avoided only by the steering operation, the avoidance of
the contact 1s performed by the steering operation without
carrying out an automatic braking operation, and 1n the case
of emergency where the contact of the vehicle with the
object cannot be avoided by only the steering operation, the

automatic braking operation 1s carried out to enable the
avoldance of the contact.

[

The automatic braking operation 1s effective for avoiding,
the contact of the vehicle with the object. However, at
present, 1t 1s technically difficult to avoid the contact of the
vehicle with the object 1n a perfect automatic braking,
operation due to the limits of the accuracy of detection of an
object detecting means such as a laser radar. Therefore,
desirably, it 1s premised that a driver basically carries out the
braking operation of his or her own will and, in case the
driver conducts an erroneous operation, the braking opera-
fion 1s assisted by the automatic braking operation. For this
purpose, 1t 1s required that, respecting the braking operation
carried out by the driver, the automatic braking operation be
carried out so as not to mterfere with such driver’s braking

operation, thereby to effectively achieve the avoidance of the
contact.

The present invention has been accomplished with the
above circumstances 1n view, and 1t 1s an object of the
present invention to effectively avoid the contact of the
vehicle with an object, while preventing the automatic
braking operation from mterfering with the braking provided
by the braking operation carried out by the driver.

DISCLOSURE OF THE INVENTION

To achieve the above object, according to the present
invention, there 1s provided a braking control system for a
vehicle, comprising an object detecting device for detecting,
an object existing ahead of the vehicle 1n the direction of
movement of the vehicle, a braking device for braking the
vehicle, a determining means for determining the possibility
of a contact of the vehicle with the object from the relative
positional relationship between the vehicle and the object,
based on the result of the detection conducted by the object
detecting device, and an automatic braking means for oper-
ating the braking device based on the result of the determi-
nation conducted by the determining means to carry out an
automatic braking operation, characterized in that the brak-
ing control system further includes a braking-will detecting
means for detecting a driver’s braking will, so that the
automatic braking means assists in the braking operation
conducted by the driver, when the driver’s braking will 1s
detected by the braking-will detecting means during the
automatic braking operation conduced by the automatic
braking means.
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With the above arrangement, when the object detecting
device detects an object existing ahead of the vehicle 1n the
direction of movement of the vehicle, the determining
means determines the possibility of contact of the vehicle
with the object from the relative positional relationship
between the vehicle and the object, based on the result of the
detection. When it 1s determined that there 1s the possibility
of contact, the automatic braking means operates the braking
device to carry out the automatic braking operation in order
to avoid the contact of the vehicle with the object. When the
driver’s braking will 1s detected by the braking-will detect-
ing means during the automatic braking operation conducted
by the automatic braking means, the automatic braking
means assists 1n the braking operation of the driver.
Theretfore, the avoidance of the contact by the automatic
braking operation 1s smoothly switched over to the avoid-
ance of the contact by the braking operation based on the
driver’s will, and a high braking force assisted by the
automatic braking operation 1s generated to eflectively

enable the avoidance of the contact.

In addition to the above arrangement, there 1s provided a
braking control system for a vehicle, characterized in that
the braking-will detecting means detects the driver’s braking
will, based on at least one of the operation of depressing a
brake pedal by the driver, the operation of returning an
accelerator pedal by the driver and the movement of a foot
of the driver toward the brake pedal.

With the above arrangement, the driver’s braking will can
be detected easily and reliably, based on the operation of
depressing the brake pedal by the driver, the operation of
returning the accelerator pedal by the driver, or the move-
ment of the driver’s foot toward the brake pedal.

In addition to the above arrangement, there 1s provided a
braking control system for a vehicle, characterized in that
the braking control system further includes a warning device
for outputting a warning to the driver prior to the start of the
automatic braking operation provided by the automatic
braking means, and the braking-will detecting means detects
the driver’s braking will, based on at least one of the
operation of depressing the brake pedal by the driver, the
operation of returning the accelerator pedal by the driver and
the movement of the driver’s foot toward the brake pedal,
within a predetermined period of time after output of the
warning by the warning device.

With the above arrangement, the warning device 1s oper-
ated before starting of the automatic braking operation by
the automatic braking means to output the warning to the
driver, and the driver’s braking will 1s detected with such a
timing that the driver’s reaction to the warning 1s expected.
Therefore, the braking will can be detected with further high
accuracy.

The predetermined period of time 1s set at two seconds 1n
an embodiment, but the value 1s a matter of design choice
that can be set as desired.

In addition to the above arrangement, there 1s provided a
braking control system for a vehicle, characterized in that
the assisting in the braking operation of the driver by the
automatic braking means 1s to maintain the braking force in
the automatic braking operation before detection of the
driver’s braking will, or to increase the braking force in the
automatic braking operation.

With the above arrangement, the braking operation of the
driver 1s assisted by maintaining or increasing the braking
force 1 the automatic braking operation. Therefore, the
braking operation of the driver can be assisted effectively to
enable the avoidance of the contact effectively by the
braking operation.
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In addition to the above arrangement, there 1s provided a
braking control system for a vehicle, characterized 1n that
the assisting i1n the braking operation of the driver by the
automatic braking means 1s to generate a braking force
exceeding the braking force corresponding to the braking
operation of the driver.

With the above arrangement, a braking force exceeding
the braking force corresponding to the braking operation of
the driver 1s generated by the automatic braking operation.
Therefore, the braking operation of the driver can be assisted
cllectively to enable the avoidance of the contact effectively
by the braking operation.

In addition to the above arrangement, there 1s provided a
braking control system for a vehicle, characterized 1n that
the braking control system further includes an emergency-
degree presuming means for presuming the degree of emer-
gency 1n the driver’s braking will, and as the degree of
emergency presumed by the emergency-degree presuming
means 15 higher, the automatic braking means increases the
braking force 1n the automatic braking operation.

With the above arrangement, as the degree of emergency
presumed by the emergency-degree presuming means 1S
higher, the braking force 1n the automatic braking operation
1s 1ncreased. Therefore, m such an emergency that it 1is
difficult to avoid the contact of the vehicle with the object,
the high braking force can be generated to elfectively enable
the avoidance of the contact.

In addition to the above arrangement, there 1s provided a
braking control system for a vehicle, characterized 1n that
the emergency-degree presuming means presumes the
degree of emergency in the driver’s braking will, based on
at least one of the speed of the operation of depressing the
brake pedal by the driver, the speed of the operation of
returning the accelerator pedal by the driver and the speed of
the movement of the driver’s foot toward the brake pedal.

With the above arrangement, the degree of emergency 1n
the driver’s braking will can be presumed easily and reliably,
based on the speed of the operation of depressing the brake
pedal by the driver, the speed of the operation of returning,
the accelerator pedal by the driver, or the speed of the
movement of the driver’s foot toward the brake pedal.

In addition to the above arrangement, there 1s provided a
braking control system for a vehicle, characterized 1n that
the assisting 1n the braking operation of the driver by the
automatic braking means 1s canceled, based on the operation
of returning the brake pedal by the driver.

With the above arrangement, when the driver has returned
the brake pedal, the assisting 1n the braking operation of the
driver by the automatic braking means 1s canceled.
Therefore, the assisting in the braking operation can be
canceled without providing a sense of incompatibility to the
driver and without carrying out a special canceling opera-
fion.

In addition to the above arrangement, there 1s provided a
braking control system for a vehicle, characterized in that
the automatic braking operation provided by the automatic
braking means 1s canceled, when the brake pedal depressing,
operation by the driver 1s not detected.

With the above arrangement, when the brake pedal
depressing operation by the driver 1s not detected, the
automatic braking operation provided by the automatic
braking means 1s canceled. Therefore, when the need for
carrying out the automatic braking operation 1s eliminated,
the automatic braking operation can be canceled without
providing a sense of imcompatibility to the driver and
without carrying out a special canceling operation. In

10

15

20

25

30

35

40

45

50

55

60

65

4

addition, the automatic braking operation 1s canceled auto-
matically and hence, 1t 1s possible to prevent the driver from
overestimating the automatic braking operation.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an illustration of the enfire arrangement of a
vehicle having a braking control system mounted thereon;

FIG. 2 1s a block diagram showing a circuit arrangement
of an electronic control unit;

FIG. 3 15 a first portion of a flow chart for explaining the
operation;

FIG. 4 1s a second portion of the flow chart for explaining,
the operation;

FIG. 5 1s a time chart for the deceleration of the vehicle
caused by an automatic braking operation; and

FIG. 6 1s a graph showing the target deceleration with
respect to the stroke speed of a brake pedal.

BEST MODE FOR CARRYING OUT THE
INVENTION

A mode for carrying out the present invention will now be
described by way of an embodiment with reference to the
accompanying drawings.

FIGS. 1 to 6 show an embodiment of the present inven-
tion.

As shown 1n FIG. 1, a four-wheel vehicle V provided with
a braking control system according to the present invention
includes left and right front wheels W,,, W, which are
driven wheels to which the driving force from an engine E
1s transmitted through a transmission T, and left and right
rear wheels W, , W, which are follower wheels. A brake
pedal 1 operated by a driver, 1s connected to a master
cylinder 3 through an electronically controlled vacuum
booster 2 which 1s a braking device 1n the present invention.
The electronically controlled vacuum booster 2 mechani-
cally boosts the depressing force on the brake pedal 1 to
operate the master cylinder 3, and also operates the master
cylinder 3 by means of a signal from an electronic control
unit U without recourse to the operation of the brake pedal
1, during an automatic braking operation. An input rod of the
clectronically controlled vacuum booster 2 1s connected to
the brake pedal 1 through a lost motion mechanism, so that
the brake pedal 1 remains at an 1nitial position, even 1f the
clectronically controlled vacuum booster 2 1s operated by
the signal from the electronic control unit U, whereby the
mput rod 1s moved forwards.

The master cylinder 3 1s connected to brake calipers 3
mounted on the front wheels W, , W, and the rear wheels
Wo,, W, through a pressure regulator 4. The pressure
regulator 4 individually controls the hydraulic braking pres-
sures transmitted to the front wheels W, , W, and the rear
wheels W, , W, by the signal from the electronic control
unit U to conduct an antilock brake control for inhibiting the
locking of the wheels.

Connected to the electronic control unit U are a radar
device S, for transmitting an electromagnetic wave such as
laser beam or millimeter wave forward a vehicle body to
detect the relative distance and the relative speed between
the vehicle and an object such as a preceding vehicle
traveling ahead of the vehicle based on the reflected elec-
tromagnetic wave, wheel speed sensors S, for detecting
rotational speeds of the front wheels W, , W, and the rear
wheels W, W, respectively, a stroke sensor S, for
detecting the stroke of the brake pedal 1, an accelerator
opening degree sensor S, for detecting the amount of
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operation of an accelerator pedal 6, and a foot-movement
detecting sensor S, for detecting the speed of movement of
the driver’s foot toward the brake pedal 1 by use of ultra-
sonic waves or 1nfrared rays.

The electronic control unit U controls the operations of
the electronic control vacuum booster 2 and the pressure
regulator 4 based on a signal from the radar device S,
forming an object detecting system of the present mnvention
and signals from the sensors S, to S5, and also controls the
operation of a warning device 7 comprising a speaker.

As shown 1n FIG. 2, the electronic control unit U 1s
provided with a determining means M1, an automatic brak-
ing means M2, a braking-will detecting means M3, and an
emergency-degree presuming means M4. The determining
means M1 determines whether it 1s necessary to carry out the
warning or the automatic braking operation to avoid the
contact of the vehicle with an object, based on the relative
distance and relative speed between the vehicle and the
object detected by the radar device S,, and the vehicle speed
and acceleration of the vehicle detected by the wheel speed
sensors S,. More specifically, when the relative distance
between the vehicle and the object 1s smaller than a prede-
termined threshold value, or when the relative speed of the

vehicle moving toward the object 1s higher than the prede-
termined threshold value, it 1s determined that there 1s the
high possibility of contact of the vehicle with the object. In
this case, the further proper determination can be carried out
by correcting the threshold values based on the magnitudes
of the vehicle speed and acceleration of the vehicle, con-
sidering that 1t 1s difficult to avoid the contact of the vehicle
with the object by the braking operation or the steering

operation, if the vehicle speed and the positive acceleration
of the vehicle are high. Further, 1t 1s possible to consider an
amount of lateral overlapping of the vehicle on the object
detected by the radar device S, and a state of turning
movement of the vehicle detected by a yaw rate sensor.

If the determining means M1 determines that there 1s the
possibility that the vehicle will contact with the object, the
warning device 7 1s operated to press the driver for a
spontaneous braking operation by a buzzer sound or voice,
and the automatic braking means M2 operates the electronic
control vacuum booster 2 to generate the hydraulic braking
pressure 1n the master cylinder 3, thereby operating the
brake calipers 5 by such hydraulic braking pressure to carry
out the automatic braking operation.

On the other hand, the braking-will detecting means M3
detects whether the driver has a will to carry out the
spontaneous braking operation, based on the signal from the
stroke sensor S; for the brake pedal 1. When the stroke
sensor S, detects that the driver has depressed the brake
pedal 1, 1t 1s determined that the driver has the braking will.
Meanwhlle, 1t may be detected whether the driver has a will
to carry out the spontancous braking operation, based on the
signal or signals from the accelerator opening degree sensor
S, and/or the foot-movement detecting sensor S< 1n addition
to the signal from the stroke sensor S; or in place of the
signal from the stroke sensor S,. More specifically, when the
accelerator opening degree sensor S, detects that the driver
has released his foot from the accelerator pedal 6 to depress
the brake pedal 1, or when the foot-movement detecting
sensor S; detects that the driver has moved his foot toward
the brake pedal 1 to depress the brake pedal 1, it can be
detected that the driver has the braking will, by collectively
taking the signals from the accelerator opening degree
sensor S, and the foot-movement detecting sensor S< 1nto
consideration.

When the braking-will detecting means M3 detects the
driver’s braking will, the emergency-degree presuming
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means M4 presumes the degree of emergency in the braking
will. Specifically, when the speed of brake pedal 1 depressed
by the driver 1s large, when the speed of accelerator pedal 6
returned by the driver 1s large, or when the speed of foot
moved toward the brake pedal 1 by the driver 1s large, 1t 1s
presumed that the degree of emergency in the driver’s
braking-will 1s large.

When the automatic braking means M2 operates the
clectronic control vacuum booster 2 to carry out the auto-
matic braking operation, the braking force for the automatic
braking operation provided by the automatic braking means
M2 1s changed based on the driver’s braking will detected by
the braking-will detecting means M3 and the degree of
emergency 1n the driver’s braking will detected by the
emergency-degree presuming means M4, whereby the brak-
ing operation of the driver is assisted by the braking force for
the automatic braking operation.

The above-described operation will be described 1n fur-
ther detail with reference to flow charts in FIGS. 3 and 4.

First, at Step S1, the determining means M1 presumes a
degree of risk for the contact of the vehicle with the object
based on the outputs from the radar device S,, and the wheel
speed sensors S,. If the degree of risk exceeds a warning
threshold value at Step S2, the warning device 7 1s operated
at Step S3 to press the driver for the spontaneous braking
operation by a buzzer sound or an artificial voice. If the
degree of risk 1s equal to or smaller than the warnmg
threshold value at Step S2, the operation of the warning
device 7 1s canceled at Step S4.

As can be seen from FIG. §, the driver can be obliged to
feel a deceleration to call an attentiveness by operating the
clectronic control vacuum booster 2 by a command from the
automatic braking means M2 simultaneously with the output
of the warning at a time point a to provide the 1instantaneous
rising of the braking force, and then by generating the weak
braking force continuously.

At subsequent Step S5, 1t 1s determined 1n the determining
means M1 whether the degree of risk exceeds an automatic
braking threshold value which 1s larger than the warning
threshold value. If the degree of risk 1s further increased to
exceed the automatic braking threshold value, the process-
ing 1s advanced to Step S6 at which the automatic braking
operation 1s started. On the other hand, if the degree of risk
1s decreased to be equal to or smaller than the automatic
braking threshold value, 1t 1s determined that the need for
carrying out the automatic braking operation has been
climinated, proceeding to Step S7 at which an automatic
braking mode is finished. After Step S6, control operations
different depending on the automatic braking mode or a
braking operation assisting mode are carried out. The auto-
matic braking mode 1s a mode in which the automatic
braking operation 1s carried out when the driver does not
carry out the spontaneous braking operation. The braking
operation assisting mode 1s a mode 1n which the spontaneous
braking operation conducted by the driver 1s assisted by the
automatic braking operation.

When it 1s determined at Step S5 that the automatic
braking operation 1s required to be carried out, 1t 1s deter-
mined at Steps S6 and S8 whether the automatic braking
mode or the braking operation assisting mode has already
been set. When neither the automatic braking mode nor the
braking operation assisting mode has been set, 1.., when
carrying out of the automatic braking operation 1s required
for the first time 1n the current loop, the processing is
advanced to Step S9 at which the automatic braking mode 1s
set. At Step S10, a deceleration of 0.5 G (G 1s a gravity
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acceleration) which is a target deceleration in the automatic
braking operation 1s generated by operating the electronic

control vacuum booster 2 by the automatic braking means
M2 (see a time point b in FIG. 5).

When the automatic braking operation 1s started in the
above manner, the answer at Step S6 1s YES 1n the next loop,
proceeding to Step S11 in FIG. 4. At Step S11, 1t 1s
determined by the braking-will detecting means M3 whether
the driver has carried out the spontaneous braking operation.

Specifically, it 1s determined whether the pedal stroke
detected by the stroke sensor S, for the brake pedal 1
exceeds a predetermined threshold value. If the pedal stroke
1s equal to or smaller than the threshold value for the reason
that the spontaneous braking operation has not been carried
out by the driver, the processing 1s advanced to Step S12.
When a sufficient period of time (e.g., two seconds) for the
driver to carry out the spontancous braking operation 1is
lapsed at Step S12 after starting of the warning at the time
point a in FIG. 5, the automatic braking means M2 discon-
tfinues the operation of the electronic control vacuum booster
2 to finish the automatic braking mode at Step S13. As a
result, the braking force 1s gradually decreased from 0.5 G
which 1s the target deceleration in the automatic braking,
operation to 0 G, as shown by a dashed line in FIG. 5.

In this way, when the driver does not carry out the
spontaneous braking operation, even if 2 seconds have been
lapsed after starting of the automatic braking operation, it 1s
determined that the need for carrying out the braking opera-
tfion has been eliminated for any reason, thereby finishing the
automatic braking operation. Therefore, the need for carry-
ing out a special finishing operation by the driver 1is
climinated, whereby the operating burden 1s alleviated. It 1s
possible to prevent the driver from overestimating the auto-
matic braking operation by limiting the time period of
continuation of the automatic braking operation to two
seconds.

On the other hand, when the pedal stroke detected by the
stroke sensor S; for the brake pedal 1 exceeds the prede-
termined threshold value at Step S11, 1.e., the braking-will
detecting means M3 detects the spontaneous braking opera-
tion carried out by the driver, the braking operation assisting
mode is set at Step S14 (see a time point ¢ in FIG. §). When
the braking operation assisting mode has been set, the
emergency-degree presuming means M4 presumes a degree
of emergency for the braking operation, based on a ditfer-
entiated value of the pedal stroke detected by the stroke
sensor S, for the brake pedal 1, namely a stroke speed at the
fime when the driver has started the operation of the brake
pedal 1, at Step S15. Then, a target deceleration correspond-
ing to such stroke speed 1s searched based on a map shown
in FIG. 6 at Step S16, and the automatic braking means M2
operates the electronic control vacuum booster 2, so that
such target deceleration 1s obtained.

As can be seen from FIG. 6, the target deceleration 1s set
at 0.5 G at a stroke speed of the brake pedal 1 lower than 100
mmy/sec. The target deceleration 1s increased linearly from
0.5 G to 1.0 G 1n a range of the stroke speed equal to or
higher than 100 mm/sec (inclusive) and lower than 200
mmy/sec, and 1s maintained at 1.0 G at a stroke speed equal
to or higher than 200 mmy/sec. Therefore, when the degree of
emergency for the braking operation is low, the braking
force of 0.5 G equal to that in the automatic braking
operation carried out theretofore 1s generated. When the
degree of emergency for the braking operation 1s increased,
the braking force of 1.0 G which 1s the maximum value 1s
ogenerated. The deceleration searched based on the map in
FIG. 6 1s set to have a value larger than a deceleration
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cgenerated mechanically by the depressing force applied to
the brake pedal 1 by the driver (namely, a deceleration
ogenerated without electrically operating the electronic con-
trol vacuum booster 2). Therefore, the braking operation
carried out by the driver 1s assisted by the automatic braking
operation.

In this way, when the driver has carried out the sponta-
necous braking operation during the automatic braking
operation, the electronic control master cylinder 2 1s oper-
ated to assist 1n the braking operation, whereby the braking
force 1s generated automatically. Thus, the braking force
equal to or larger than the braking force in the automatic
braking mode carried out theretofore 1s generated.
Therefore, 1t 1s possible to effectively assist in the braking
operation of the driver to effectively avoid the contact of the
vehicle with the object by the braking operation.

Meanwhile, the detection of the degree of emergency for
the braking operation by the emergency-degree presuming
means M4 can be carried out based on a speed of the driver’s

foot released from the accelerator pedal 6 by the driver, or
a speed of the driver’s foot moved toward the brake pedal 1
by the driver.

When the braking operation assisting mode has been set
in the above-described manner, the answer at Step S8 1n the
flow chart shown 1n FIG. 3 1s YES, progressing to Step S17.
When the brake pedal 1 1s returned by the driver, as shown
by a broken line at a time point d 1n FIG. 5, thereby ensuring
that the pedal stroke 1s smaller than the predetermined
threshold value, or the stroke speed (the signed direction of
returning of the brake pedal 1 is negative) is smaller than the
predetermined threshold value (negative value) at Step S17,
the braking operation assisting mode 1s canceled at Step S18
without carrying out a special canceling operation by the
driver, whereby the braking force 1s gradually decreased
toward zero. The driver’s will 1s also reflected to the
canceling of the automatic braking operation, thereby
enabling the braking free from a sense of incompatibility.
The canceling of the automatic braking operation can be
carried out, even when the vehicle has been stopped.

Although the embodiment of the present imnvention has
been described, 1t will be understood that various modifi-
cations 1n design may be made without departing from the
subject matter of the present invention.

For example, the deceleration of 0.5 G 1n the automatic
braking mode 1n the embodiment can be changed as desired,
but a range of 0.4 G to 0.6 G 1s preferred. The maximum
deceleration of 1.0 G 1n the braking operation assisting mode
in the embodiment can also be changed as desired, but a
range of 0.8 G to 1.0 G 1s preferred.

In addition, the electronic control vacuum booster 2 has
been 1llustrated as a braking device 1 the embodiment, but
the braking device may be a device for generating a hydrau-
lic braking pressure by a hydraulic pump, or an electric
brake for braking wheels mechanically by the driving force
of a motor.

Further, the operation of depressing the brake pedal 1 can
be detected from the hydraulic pressure output from the
master cylinder 3, in place of being detected by the stroke

SENSOr 5.

Yet further, the warning device 7 may be a visually
indicating means such as a head-up display or a warning
lamp.

What 1s claimed 1s:

1. A braking control system for a vehicle, comprising

an object detecting device for detecting an object existing
ahead of the vehicle 1n the direction of movement of the
vehicle,
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a braking device for braking the vehicle,

a determining means for determining the possibility of
contact of the vehicle with the object from the relative
positional relationship between the vehicle and the
object, based on a result of the detecting conducted by
said object detecting device, and

an automatic braking means for operating said braking
device based on the result of the determining conducted
by said determining means to carry out an automatic
braking operation,

wherein said braking control system further includes a

braking-intention detecting means for detecting a driv-
er’s braking intention, so that said automatic braking
means assists 1n the braking operation conducted by the
driver, when the driver’s braking intention 1s detected
by said braking-intention detecting means during the
automatic braking operation conducted by said auto-
matic braking means.

2. A braking control system for a vehicle according to
claim 1, wherein said braking-intention detecting means
detects the driver’s braking intention, based on at least one
of the operation of depressing a brake pedal by the driver,
the operation of returning an accelerator pedal by the driver
and the movement of a foot of the driver toward the brake
pedal.

3. A braking control system for a vehicle according to
claim 2, wherein said braking control system further
includes a warning device for outputting a warning to the
driver prior to the start of the automatic braking operation
provided by said automatic braking means, and said
braking-intention detecting means detects the driver’s brak-
ing 1ntention, based on at least one of the operation of
depressing the brake pedal by the driver, the operation of
returning the accelerator pedal by the driver and the move-
ment of the driver’s foot toward the brake pedal, within a
predetermined period of time after output of the warning by
said warning device.

4. A braking control system for a vehicle according to any
one of claims 1 to 3, wherein the assisting in the braking
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operation of the driver by said automatic braking means 1s
to maintain the braking force in the automatic braking
operation before detection of the driver’s braking intention,
or to 1ncrease the braking force 1n said automatic braking
operation.

5. A braking control system for a vehicle according to any
one of claims 1 to 3, wherein the assisting in the braking
operation of the driver by said automatic braking means 1s
to generate a braking force exceeding the braking force
corresponding to the braking operation of the driver.

6. A braking control system for a vehicle according to any
onc of claims 1 to 3 wherein said braking control system
further 1includes an emergency-degree presuming means for
presuming the degree of emergency in the driver’s braking
intention, and as the degree of emergency presumed by said
emergency-degree presuming means 15 higher, said auto-
matic braking means increases the braking force in the
automatic braking operation.

7. A braking control system for a vehicle according to
claim 6, wherein said emergency-degree presuming means
presumes the degree of emergency in the driver’s braking
intention, based on at least one of the speed of the operation
of depressing the brake pedal by the driver, the speed of the
operation of returning the accelerator pedal by the driver and
the speed of the movement of the driver’s foot toward the
brake pedal.

8. A braking control system for a vehicle according to any
one of claims 1 to 3, wherein the assisting in the braking
operation of the driver by said automatic braking means 1is
canceled based on the operation of returning the brake pedal
by the driver.

9. A braking control system for a vehicle according to any

one of claims 1 to 3 wherein the automatic braking operation
provided by said automatic braking means 1s canceled, when
the operation of depressing the brake pedal by the driver is
not detected.
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